The Construction and expression of the anti-pepc vector of Spirulina platensis and screening of the transgenic algae by 丁旭东
学校编码：10384 
学号：21720081152612
         
硕  士  学  位  论  文
         
钝顶螺旋藻（Spirulina platensis）反义pepc载
体的构建、表达及转化藻的筛选
         
The Construction and expression of the
anti-pepc vector of Spirulina platensis and
screening of the transgenic algae
         
丁旭东
         
指导教师：章军    
         
专业名称：生物化学与分子生物学
         














         





         
         
另外，该学位论文为(                  )课题(组)的研究成果
，获得(                    )课题(组)经费或实验室的资助，在(
          )实验室完成。(请在以上括号内填写课题或课题组负责人或
实验室名称，未有此项声明内容的，可以不作特别声明。)
         
         
         
声明人(签名)：
         
         














         







         
         
本学位论文属于：
         
         
(     )1.经厦门大学保密委员会审查核定的保密学位论文，于
年 月 日解密，解密后适用上述授权。
         
         
(     )2.不保密，适用上述授权。
         





         
         
         
声明人(签名)：
         
         














         


































































         
         
As a renewable energy source to replace conventional fossil fuels, biodiesel has
became increasingly requirements to global fuels market. Up to now, stuff of
biodiesel mainly come from oil plants, but its competition with other crops and
costly price discourage further promotion. As effective photosynthetic
microorganisms,Microalgae have great advantage in biodiesel stuff according to
the low cost. The key to algae biodiesel program is to search suitable oil-rich
microalgae. But in a long time, oil-rich microalgae which were selected in
laboratory or from nature always have so many problems that limits its application
in biofuel industries. Thus, it is urgent to find a new way to get the suitable oil-rich
mircroalgae.     Informed researches indicate that the microalgae which can be
fitted to industrialize should have the following characteristics: fast growth, high oil
content, flexible adaptability, easy collection, and low-cost culture. Base on these,
Spirulina platensis could be served as a well candidate which can be used as
stuff for biodiesel. However, the protein content of Spirulina platensis is up to 60%
while lipid content only about 3% of the dry weight. So, for improving Spirulina
platensis lipid content, we could reconstruct its metabolic pathways through
genetic engineering.     Meanwhile, some researches indicate that phosphoenol
pyruvate carboxylase enzyme (PEPC) was closely relate to plant oil content.
PEPC controls the flow direction of phosphoenol pyruvate, the common substrate
for lipid and protein biosynthesis, which determines the content and percentage of
lipid and protein indirectly. Therefore, antisense RNA technology could be applied
to inhibit the PEPC activity, thus further regulate the metabolic flow of Spirulina
platensis by  genetically engineered.     In this study, some work had been done
as following:    (1) Clone and bioinformatics analysis on pepc gene of Spirulina
platensis 869S. The results shown that the length of pepc gene is 3108bp and













Arg, Ser next. The pepc gene belongs to procaryotic, with highly conservative
primary structure, while the secondary structure extraordinarily similar to plant’s.
(2) Two plasmids were constructed: the pEGFP-recA-p1(for starting sequences)
and pEGFP-recA-p2 (for conservative sequences) , and then expressed in E. coli.
Compared with wild strain, the results show that the PEPCase activity of the
strain, contained pEGFP-recA-p2 plasmid, decreased about 37%, total protein
decreased about 11.6%, total lipid content increased about 4.5% and total
protein/ lipid ratio was about double increased. In contrast, the strain contained
pEGFP-recA-p1 plasmids seems little different with wild ones. The study showed
that it worked more effectively when antisense RNA sequence comes from
conservative sequences other than starting sequences of pepc.
(3) The gene integration platform was improved and a GFP marker was added.
The recombinant plasmid was transformed into Spirulina platensis through
ultrasonic treatment and the GFP continuous expressed in Spirulina platensis.
(4) Resistance concentration was studied in Spirulina platensis transformation.
The results showed that 100μg/mL Amp and 30μg/mL G418 could easily inhibit
the growth of wild algae in liquid culture, while 200μg/mL Amp and 60μg/mL G418
were needed in solid culture medium.
(5) Three transformants were obtained by G418 screening,GFP fluorescent
observations and ultrasonic treatment. There are great differences between the
transgenic algae and the wild Spirulina platensis in morpha. By comparing the
mutants with the wild ones based on fluorescence spectroscopy, we found that
the phycobilisomes of the mutants were totally disappeared for some reasons,
which led to the colorless and slow-growing. So we can not detect the changes of
algal’s oil, because we were unable to obtain sufficient algae.
The transgenic algae which we obtained was not suitable for future development
of biomass energy because of their growth were inhibited, even if it has high oil













activity can increase the oil content. For the approach to be effective, we will
focus on how to improve the gene integration platform in the next step, this need
a better integration site. In summary, this study establish the experimental basis
for obtaining oil-rich microalgae by applying Spirulina platensis genetic
engineering.
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